Establishment and characterization of an oral gerbil model for a non-mouse-adapted enterovirus 71 strain.
Enterovirus 71 (EV71) is one of the major pathogens causing hand, foot, and mouth disease (HFMD) with neurological and systemic complications worldwide, and it is mostly discovered in infants and young children. It is of great significance to establish suitable animal models of EV71 infection on research of distribution and pathogenesis of the virus. In this study, we established a successful infection of a non-mouse-adapted isolate of EV71 via oral route in 7-day-old Mongolian gerbil (Meriones unguiculatus), all of which were paralyzed and died within 10 days post infection. Analysis of virus loads in twelve tissues showed that virus was first detected in intestine, blood, heart, lung, and muscle one day post-infection, and then in the rest of the tissues/organs within the next few days, among which thymus, spleen, spinal cord and muscles had the highest virus titer at 5 days post infection. Pathological examination showed that severe necrosis was observed in skeletal muscle and spinal cord, and edema was observed in both heart and lung. Comparisons of host gene expression of various tissues from infected and non-infected gerbils revealed a general up-regulation of genes related to anti-viral response and a viral receptor gene (sialic acid-linked glycans), as well as a tissue(gut)-specific up-regulation of genes related to neuronal communication. Collectively, our results showed that EV71 could induce severe neurological complications as well as massive tissue damage all over the body, which indicates that oral infection of 7-day gerbils can be a suitable animal model to study the infection of EV71 in human.